C ritically ill patients are often confined to bed rest, 1 and interventions to restore acute organ function in the intensive care unit (ICU) are typically prioritized ahead of efforts to preserve physical and mental function. Early mobilization involves timely progression during critical illness through a series of activities from active range of motion to full ambulation. Prospective observations and randomized controlled trials have shown that early mobilization is safe and feasible 2-5 and may improve functional outcomes following critical illness. 6, 7 The promotion of early mobilization is tempered by national survey reports of patient and institutional barriers to this approach. [8] [9] [10] [11] [12] [13] [14] [15] The relative importance of these perceived barriers to early mobilization is unclear. Moreover, how they relate to the potential barriers posed by health care providers, including their level of knowledge and abilities, has not been investigated.
We designed, tested and administered a postal survey for Canadian critical care physicians and physiotherapists to assess their knowledge of acquired weakness and early mobilization in adults in the ICU, acute rehabilitation practices in the ICU setting, and perceived barriers to early mobil ization at the institutional, health care provider and patient levels.
Methods

Survey development
The study was conducted from January 2011 to January 2012. To generate relevant and topical survey items, we searched the literature for publications on mobilization practices in the ICU. Two investigators (K.K.Y.K., K.C.) independently searched 7 electronic bibliographic databases from their inception to April 2010: MEDLINE, Embase, the Cochrane Central Register of Controlled Trials, CINAHL, the Allied and Complementary Medicine Database, the Physiotherapy Evidence Database and REHABDATA. The MeSH subject heading "Early Ambulation" or the text words "early" or "immediate" were used in combination with "mobilization," "ambulation," "exercise," "rehabilitation" or "physiotherapy." We limited citations by using the terms "intensive care," "ICU," "critical care" and "critically ill." A panel of 26 content experts at the 3rd International Physical Medicine and Rehabilitation meeting (New Orleans, May 2010) reviewed survey items under the themes of knowledge, perspectives and practice until no new constructs emerged. Two focus groups including 25 critical care investigators of the Canadian Critical Care Trials Group and 6 experts in critical care medicine and rehabilitation research condensed 70 survey items to 28 without excluding important constructs within the following domains: knowledge of ICU-acquired weakness and early mobilization; personal views of, perceived barriers to and adequacy of technical skills for early mobilization; assessments for initiation of early mobilization and permissible activity levels by patient physiologic characteristics, diagnoses and therapies; staffing issues; and sedation practices. The final survey included various question formats (true/false, yes/no, nominal, ordinal and Likert scales) but no open-ended questions (Appendix 1, available at www.cmajopen.ca/content/ 4/3/E448/suppl/DC1).
Survey testing
The interpretation of each survey item was assessed by 10 methodologists. Ten additional clinicians, including critical care nurses, therapists and physicians, reviewed the survey to ascertain its ease of administration, flow and salience. Next, we used a modified clinical sensibility form 16 to evaluate the comprehensiveness, clarity and face validity among 12 content experts with no previous role in the development or testing of the survey. After administering the survey to 20 respondents, including critical care nurses, therapists and physicians, on 2 separate occasions, 2 weeks apart, we estimated interrater reliability using Cohen's κ, which exceeded 0.4 on each item, indicating moderate to excellent interrater reliability across items. 17 We modified the survey based on these data to improve reliability, without further testing.
Survey administration
To identify all physicians and physiotherapists working in all 46 university-based ICUs across Canada (defined as academic ICUs with Royal College of Physician and Surgeon of Canada residency training programs in critical care medicine, which are uniformly "closed" units), we contacted division heads and senior physiotherapists by telephone or email. We reviewed hospital and provincial licensing websites for mailing addresses. Up to 3 surveys were mailed to each target respondent.
Statistical analysis
We 
Knowledge
Overall, 214 respondents (68.8%) underestimated the incidence of ICU-acquired weakness in general medical and surgical ICUs based on prospective observational studies (> 40%), [18] [19] [20] [21] [22] irrespective of their discipline, years of clinical experience, presence of an early mobility champion within their ICU or region of practice ( 
Perceptions
A total of 214 respondents (68.8%) believed that early mobilization is crucial or very important in the care of critically ill patients. Physiotherapists were more likely than physicians to believe that early mobilization is crucial or very important (odds ratio [OR] 2.8, 95% CI 1.3-5.6, p = 0.006). Respondents practising in ICUs with fewer than 15 beds (compared with those practising in ICUs with more than 20 beds) were less likely to believe that early mobilization was crucial or very important (OR 0.4, 95% CI 0.2-0.8, p = 0.014), as were those practising in ICUs without an early mobility champion (compared with those practising in ICUs with an early mobilization champion) (OR 0.3, 95% CI 0.2-0.5, p < 0.001) Over half of the respondents (185 [59.5%]) believed mobilization should begin as soon as possible following ICU admission. However, a number of barriers to early mobilization were reported. The most common perceived institutional barriers were a lack of written guidelines or protocols, insufficient equipment and the need for physician orders before mobilization (Table 3 ). The most frequent perceived provider barriers were limited staffing (primarily physiotherapists and nurses) to routinely mobilize patients, safety concerns (primarily among nurses) and delays in recognizing patient eligibility (primarily among physicians and nurses (Table 4) . The most important perceived barriers at the patient level were medical instability, excessive sedation and dislodgement of catheters or other devices (Table 5) .
Over Just over half of the respondents (168 [54.0%]) believed that patients receiving minimal cardiovascular and respiratory support and with the ability to follow motor and verbal commands could be permitted to ambulate freely. As the level of cardiovascular support increased, fewer respondents were comfortable with allowing patients to ambulate, and more of them would restrict the maximal level of activity. A similar trend of greater restriction in activity level was observed as the amount of respi- 
Interpretation
Our results highlight significant gaps in knowledge of ICUacquired weakness among Canadian physicians and physiotherapists: 69% of our respondents underestimated the incidence of ICU-acquired weakness in the general medical-surgical population. Knowledge deficits were not associated with level of experience, region of practice or discipline of practice in our regression analysis. In addition, more than half of the respondents reported that they lacked sufficient knowledge or training to mobilize patients receiving mechanical ventilation. Although physiotherapists were 2.5 times more likely to feel well trained and well informed than physicians, they depended on physician orders to initiate early mobilization, and 39% of them reported that their skills and knowledge were inadequate. These results suggest that further education to increase knowledge and improve technical skills is necessary to facilitate early mobilization in the ICU.
Reported improvements in functional outcomes and cost savings in prospective studies of early mobilization for critically ill patients have heightened the awareness of ICUacquired weakness. 23, 24 We observed strong enthusiasm for early mobilization, particularly among physiotherapists and where mobility champions existed. Mobility can be limited by safety concerns, delays in the recognition of suitable patients, low prioritization for this aspect of care, and poor interdisciplinary communication and coordination. Like other investigators, we found that excessive sedation, 15, 25 medical instability, 10, 15, 25 lack of physician orders, 10,14 insufficient staffing [11] [12] [13] [14] [15] 26 and insufficient equipment 8, 15, 27 were important barriers to early mobilization. A multidisciplinary team and portable equipment (including cardiac monitors, pulse oximeters, battery-powered ventilators, bag-valve masks with supplemental oxygen, suction devices, poles and wheelchairs) are required to deliver physiotherapy safely. 24, 26, 28 
Strengths and limitations
Strengths of this survey include development of an interdisciplinary instrument by a broad range of clinical and scientific experts in rehabilitation research, physiotherapy, nursing, neurology, clinical epidemiology and critical care. We used several evidence-based design and incentive-based strategies to achieve a high response rate and reduce nonresponder bias. 16 The survey instrument also has good intrarater reliability and excellent face validity.
There are limitations to our survey. The sampling frame included all physicians and physiotherapists who practise in university-affiliated hospitals in Canada. Our results may not reflect the perspectives of clinicians working in communitybased practices, other disciplines or other countries. However, our findings of a lack of protocols to initiate activity 14 and the limited resources and personnel to mobilize patients [11] [12] [13] [14] [15] parallel results in other national surveys. Finally, like any survey of stated practice, our findings may not reflect actual practice.
Conclusion
Most of our respondents believed that early mobilization of critically ill patients is important but cited numerous important barriers at the institution, health care provider and patient levels. Providing timely rehabilitation in the ICU setting was perceived to be challenged primarily by significant gaps in knowledge and training to mobilize patients receiving mechanical ventilation, excessive sedation, and insufficient staffing, equipment and protocols. Future work aimed at reducing modifiable barriers would be an important next step.
